We tested a sample of 234 wild long-tailed macaques (Macaca fascicularis) trapped in Peninsular Malaysia in 2009, 2010, and 2016 for Zika virus RNA and antibodies. None were positive for RNA, and only 1.3% were seropositive for neutralizing antibodies. Long-tailed macaques are unlikely to be reservoirs for Zika virus in Malaysia.
Z ika virus, first isolated from a rhesus macaque (Macaca mulatta) in the Zika Forest in Uganda, reemerged in the Pacific Islands and Americas in 2015 and caused unprecedented outbreaks associated with serious congenital syndromes (1) . The role of animal reservoirs for Zika virus is unclear, although in Africa, nonhuman primates (NHPs) are suspected to be involved in maintaining a sylvatic cycle, as they are for 2 other flaviviruses (yellow fever and dengue viruses) also transmitted by Aedes mosquitoes. The presence of a sylvatic cycle for Zika virus in Africa is supported by a seroprevalence of 0%-16% in African green monkeys (Chlorocebus sabaeus) and vervet monkeys (Chlorocebus pygerythrus) (2) . However, even less is known about the potential role of NHPs in sylvatic cycles in Asia.
In Malaysia, Zika virus seropositivity has been reported in residents (3, 4) , monkeys (5), and orangutans (4), suggesting endemicity. Continual encroachment of human settlements into monkey habitats potentially increases human risk for exposure to monkey-associated zoonotic pathogens. We therefore evaluated Zika virus prevalence in long-tailed macaques (M. fascicularis), the most common macaque in Peninsular Malaysia, which is also widespread throughout Southeast Asia.
Staff After extracting viral RNA from samples with a QIAamp Viral RNA Mini Kit (QIAGEN, https://www. qiagen.com), we tested samples with sufficient serum volume (n = 228) for Zika virus envelope gene by real-time PCR (7); none were positive. We tested all 234 samples for Zika virus neutralizing antibody by 50% plaque reduction neutralization test (PRNT 50 ) on Vero cells (Appendix, https://wwwnc.cdc.gov/EID/article/25/2/18-0258-App1. pdf). In total, 6 (2.6%) samples had screening Zika virus PRNT 50 titers ≥20 (Table) ; we confirmed results with a 50% Zika virus focus reduction neutralization test (FRNT 50 ), and samples had titers identical to or within 1 dilution of the PRNT 50 titer.
Because flavivirus antibodies are known to cross-react, these 6 samples were further examined for antibodies specific to the major known circulating flaviviruses in Malaysia, dengue virus serotypes 1 (DENV-1) and 2 (DENV-2), by FRNT 50 . A sample was considered to have evidence of Zika virus neutralizing antibody if the Zika virus PRNT 50 titer was ≥20 and DENV-1 and DENV-2 FRNT 50 titers were <20 (2 samples) or if the Zika virus PRNT 50 titer was ≥20 and 4-fold greater than the DENV-1 and DENV-2 FRNT 50 titers (1 sample). Only 3 of 6 samples fulfilled these criteria; the remaining 3 contained detectable Zika virus, DENV-1, and DENV-2 antibodies, indicating past flavivirus infection of an indeterminate type. Thus, 3 (1.3%) of 234 samples were Zika virus seropositive, although we did not test for other flaviviruses. Our results indicate that wild long-tailed macaques in Peninsular Malaysia are exposed to Zika virus but at low levels, without evidence of viremia. This finding suggests that long-tailed macaques are unlikely involved in maintaining Zika virus sylvatic cycles in Malaysia, although the long-term dynamics of Zika virus antibodies and infection (including shedding) in macaques is unknown. This in- formation is arguably needed before an animal can be designated a reservoir (8) . Despite intense Zika outbreaks in humans, no active Zika virus infection and a low seroprevalence (2.9%) with low antibody titers was found in various NHP species in Brazil, suggesting that New World NHPs are unlikely to sustain sylvatic transmission cycles (9) . Antibody responses after flavivirus infection are broadly cross-reactive and cross-neutralizing in the first few months after infection (10) , but the effects against heterologous flaviviruses are poorly understood in wild macaques. Also, the circulation of Zika virus in macaques could be affected by the sylvatic cycles of other endemic flaviviruses. In conclusion, the low seroprevalence of Zika virus antibodies in long-tailed macaques reinforces the need to study other NHPs and mammals as reservoirs in Malaysia to elucidate Zika virus transmission and emergence.
